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What is claimed is: 




A storage device comprising: 



mode circuitry configured to select between a burst mode and a pipelined 

/' 

mode; and 



10 



pipelined/burst circuitry coupled to the mode\selection circuitry and 
configured to^switch between the pipelined mode and the burst mode for 
operating the storage device in either mode. / 

/ / / 



15 



2. The storage^device of Claim 1 wherein thejburst mode and the pipelined mode are 
extended data out modes of operation. / 



\ 



20 



3. The storage device of Claim^ wherein the pipelined mode is an extended dataput 
mode. 



4. The storage device of Claim 1 wherein the burst mode is a* : eA'tendc: ciaia oni 
mode. / 
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A storage device comprising: 



control logic for selecting between a pattemless addressing scheme and a 

patterned addressing scheme; and 

V 

switching circuitry for switching between a first pathway and a second pathway 
depending on which of said pattemless addressing scheme and said patterned 
addressing scheme is selected. 

J^. A storage device, as in Claimyfl , wherein the storage device is asynchronous. 



13. A storage device, As in Claim 1 1, wherein the first pathway and the second 
pathway are coupled toya temporary storage device for providing at least one external 
address to the switchjng means . 



l^. A storage device, as in Claim wherein the external address is temporarily 
stored in the tsmpcrary storage device prior to being sent to a decoder. 



A storage device, as in Claim 14, Wther compromising a counter coupled for 
receiving a selected portion of the external luidress for generating an internal address. 
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^ / ^ 

Ij^ A storage device, as in Claim 1^, wherein theintegi al adck ess is provided to 
temporary storage device through the switching circuitry. 

17 L 

yf\ A storage device, as in Claim J^, wherein the pattemless addressing scheme 
provides a pipelined extended data out pattern. 



\M A storage device, as in Claim^vl wherein the pattemed addressing scheme 
provides a burst extended data out pattern. 



9 



JPT A storage device, as m Claim^^ wherein the switching circuitry includes at 
least one mxiltiplexed device. 



20. A storage deVice, as in Claim 11, wherein the pattemless addressing scheme is for 
random column a4aress access, and the pattemed addressing scheme is for sequence 
column address gtocess. 



21 . A forage device, as in Claim 20, wherein the sequence column address access is 
selected j6-om a group consisting of interleaved and linear column address access. 
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5. The storage device of Claim 1 wherein the pipelined/bur^ mode circuitry includes 
a storage device, the storage device for storing an address. 



6. The storage device of Clainr5;wherein the pi^elined^urst mode circuitry includes 
at least one counter for incrementing the address. 



7. The storage device of Claun 1 v^he^ein the pipelined/burst mode circuitry is 
coupled for receiving an external address^ 




8. The memory device of Claim 7 wherein the mpelined^urst mode circuitry 

I / ' \ 

includes a storage device for storing the extemal address. 




9. The storage device of Claim 7 wherein the pipelined/burst mode circuitry includes 
multiplexed devices fox providing an internally generated address to the storage device. 



/ 



10. The storage device of Claire 1 whe^rein the storage device is an asynchronous 
memory, / 
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?2. A memory circuit comprising: 

control logic for providing a selected mode con^frol^^ignal; 

selection and temporary storage circuitry for receiving and storing a first 
external address; and 



a multiplexer coupled to the selection^and^emporary storage circuitry and 
to the control lo^^for receiving the'nrst extemal address and the selected 
mode controTsignal respectively . therefrom and for switching between a 
burst mode and a pipelined mo^e. 



23. A memorj/ circuit, as in Claiin/22, wherein^flieW^ logic receives an extemal 

mode select signd for determining the selected niodeyont^ol signal. 

/ 



24. A memory circuit, as in Claim 22^wherein the control logic includes mode 
circuitry for pro viding^e^s^ectedj:notie control signal, the mode circuitry coupled for 
receiving an enable signal>4)r determining the selected mode control signal. 



25. A memory circuit, as in Claim 24, wherein the enable signal is selected from a 
group consisting of write enable and output enable signals. 

/ 
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26. A memory circuit, as in Claim 22, wherein the selection and temporary storage 
circuitry is coupled to a counter. 




27. A memory circuit, as in Claim 26, wherein the counter/is used for incrementing 
the first external address when in the burst mode. 




28. A memory circuit, as in^Claim 26, wherein the selection and temporary storage 



circuitry is coupled for receiving the first external address and a second external address 
subsequent thereto for operating in the pipelined mode. 



29. A memory circuit, as in Claim 28, wherein th^ pipelined mode and the burst mode 



are extended data out modes. / 




30. A memory circuit/ as in Claim 29, wherein the pipelined mode and the burst mode 

have no colunm address strobe cycle latency during a write cycle. 

/ 

/ 

31. A memory circuit, as in Claim 30, wherein the pipelined mode and the burst mode 
have at least a two column address strobe cycle latency during a read cycle. 
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32, A memory circuit, as in Claim 3 1 , further comprising an asynchronously- 
accessible memory array coupled for receiving the first external address. 



^^f^ A method for accessing a storage device, the method comprising steps of: 




receiving a first address to the stonage-de^dce; 



selecting between a-burst and a pipelined mode of operation of the storage 
device; 

selecting between outputting information firom and inputting information 
to the stc^age device; 

obtainmg a second address to the storage^evice; and 

accessing a storage 'element of the storage\device using the first address 

\ / 
and the second address; 

V , . 

the storage device being asynchronously-accesinbi^^n either cf the bui^t 





mode and/the pipeline d mod 



34. A method,' *as in Claim 33, further comprising a step of switching as between the 
burst mode and ,tiie pipelined mode. 
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/ 

A method, as in Claim 33, wherein the second address is an external address. 



Yt. A method for accessing a random access memory comprising steps of: 



receiving an external row address to the memory; 




selecting between a hui^t mode and a pipeline'^mode of operation; 

/ 

obtaining a first external coliunn address for acce^'sing the memory. 

/ / 



37. A method, as in Claim 36, f^er comp: 



/ 



/ 



obtaining a second extemal colunm address subsequent to the first external 
colunm\address for operation in the pipelined moqe. 





38. A method, as m-Ciaim 36,Jurther comprising a step of: 



generating^n internal colunm address subsequent to the first extemal column 
address for operation in the burst mode, the internal coliram address being 
patterned after the first external column address. 
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39. A method, as in Claim 36, further comprising a step of: 



selecting at least one address pathway based on the selection as between the burst 
mode and the pipelined mode. 




W. A memory integrated circuit comprising: 



a memory; 



a plurality of/input/output pins for providing information to and from the memory; 

/ 

a plurality ()f address pins forproviding Addresses to the memory for providing 
the information to and from the memdry; and 



a mode select pin for switching as between a Dipt mode and a pipelined mode of 

operation of the memory integrated circuit. 

\ / 





4 1 . The memory of Claim 40 wherein the burst mode and the pipelined mod^ are 
extended data out modes. 



42. The memory of Claun 40 wherein the memory is an asynchronously-accessible 
dynamic random access memory. 
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A memory module comprising: 



a plurality of memories of which at least one of said memories includes a mode 
select pin for switching as between a burst mode and a pipelined mode of 




7' 



operation. 



/ 



SlO 



44, The memory modulc/of Claim 43 wherein each of the plurality of memories 



7 

include said mode select pin for switching as between the 
mode of operation. 



burst mode and the pipelined 



15 



45. The memory module of Claim 43 whereimsaid one of said memories is an 

asynchronously-accessible dynamic random ac<^s memory 

: / 

I 




(6. Method for accessing several different locations^in an asynchronously-accessible 

\ ' / 
memory device, the method comprising steps of: 



20 



selecting a first mode Qfogeriation; 



providing a new external address for every access associated with asynchronously 
accessing'^e device while in the first mode of operation; 



25 



switching modes to a second mode of operation; 
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providing an initial external address associated with asynchronously jessing the 
device in the second mode of operation; and 

generating at least one subsequent internal address pattemed^^er the initial 
external address while in the sec9nd1node"ofopera^^ 



47. The method of Claim'^6 wherein the first mode^of opejfation is a pipelined mode, 
and the second mode of operation is a burst mode. 



48. The method of Claim 47 wherein th^/burst mod/ operates in an environment 

selected firom the group consisting of column-based s^tclimg, row-based switching, 

1 / / . .\ 

application based switching, and fixed^access-based/switchir 

\ 



49. The method of Claim 47 wherein the pipelined mode operates in^an-envifonment 
selected firom the group consisting of colximn^ased switching, row-based svsdtching, 
application based svsdtchin^and,fixed^ switching. 



20 



A system comprising: 



25 



a microprocessor; 
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a memory, coupled to the microprocessor, for operating iiyourst or pipelined 
modes; and 





a system clock coupled to the microprocessor, the naemory not operating directly 
off the system clock. 



Method for switching between modes of operation, the method comprising steps 



maintaining a first enabling signal in an/active state; 



maintaining a mode select signal to^select a fir$t mode; 
receiving an initial external address; 




cycling a second enabling signal from inactive tq active and so forth; 



generating an intemalv^ddress on axycle of the secona enabling jignal-base on the 
initial external address; 

changing the mode select signal to select a second mode while maintaining the 
first enabling signd^ the active state, and 



receiving an e?rtemal address on each cycle of the second enabling signal. 
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52, The method of Claim 5 1 wherein the first enablin/ signal is a row-address-strobe 
signal, and the second enabling signal is a colxmm-address-strobe signal. 



53. The method of Claim 5 1 wherein the first mode is a burst mode, and the second 

/' 

mode is a non-burst mode. / 



ffl 0 54, The method of Claim 53 wherein the non-burstWode is a pipelined mode. 



=^15 



Method for switching between'modes of^per^tion, the method comprising steps 

of: 



■ / 



maintaining a first enabling signal in an activ^ state; 

\ 




maintaining a mode select signal to select a first mode; 



20 



receiving a stream o!f addresses and cycling a second enabling signal for 
processing the streiam of addresses; and 



25 



changing the mode select signal to select a second mode. 
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56. The method of Claim 55 further comprising steps of: 



receiving an external address; and 



generating one^ofmore intejfnala^dresses based on the external address while in 
the second mode. 



mo 



57. The method of Claim^SS^wherein the changing of the mode select signal is 
accomplished while maintainihg the first enabling signal in the active state. 




58. The method of Claim 57 wherein the first mode is a pipelined mode, and the 

/ 



second is a burst extended data out mode. 
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